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Endometriosis and ovarian reserve

Endometriosis is characterized by development of the endometrial tissue outside
the uterus like ovary, pelvic peritoneum, pelvic organs, and affects 6–10% of
reproductive-aged women. The prevalence of endometrioma is 17–44% of women
with endometriosis [1–4] . Since endometriosis is mainly a disease for the women at
their reproductive ages, it is important to consider ovarian reserve when managing
the cases with ovarian endometriosis. There has been a long debate whether the
endometrioma per se decreases the ovarian reserve and/or surgery for endometrioma
– either by laparoscopy or by laparotomy – decreases it. Although the dispute for
these questions is not totally settled down, in this article, we would like to give some
clues for the answers in view of the literature.

The pathophysiology of
endometrioma
Two main pathophysiologic theories have
been described for the development of endometrioma. According to the first theory
proposed by Hughesdon, ovarian endometrioma is being developed by accumulation
of menstrual debris from active endometrial
implants that is located into ovary from
cortex invagination [5] . Second theory, proposed by Nisolle and Donnez, states that
endometriomas occur from the coelomic
metaplasia of the invaginated ovarian cortical tissue [6] . Both theories were verified
90–100% of cases with endometriomas [7,8] .
Presence of ovarian endometriosis
on ovarian reserve
There have been some studies on the impact
of the ovarian endometriosis itself on the
ovarian tissue. It has been reported that
the ovarian tissue adjacent to the endometrioma wall is morphologically altered and
possibly not functional [9] . Kitajima et al.
reported that follicular density surrounding
the endometrioma wall was significantly
lower compared with the contralateral normal ovarian cortical tissue [10] . In another
study, the rate of the follicles in healthy
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ovarian tissue adjacent to the endometrioma wall was lower than other ovarian cyst
in patients aged <35 years, though, to some
extent the difference in the preoperative
GnRHa medication between the groups
(85.2% in the endometrioma group, 4.2%
in the control group) might explain the
evaluation process [11] . In epitome, based on
histological studies, a detrimental effect on
the ovarian follicular structure may already
be present before surgery in women with
endometrioma. However, there are some
contradictory findings, too. In a retrospective analysis, number of antral follicles and
retrieved oocytes in women with unilateral endometrioma did not differ [12] . In
another similar study, in women with unilateral endometrioma, response to ovarian
hyperstimulation did not differ between
the normal ovary and the ovary-contained
endometrioma [13] .
There are several reports on the impact
of endometrioma on ovarian reserve.
Shebl et al. reported that serum AMH level
was significantly lower in patients with
endometriosis (n = 153) than in controls (n =
306). In the subgroup analysis, a significant
difference on the serum AMH level was only
found in women with severe endometriosis
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(rAFS III–IV) in comparison with the controls. Nevertheless, evaluations in the severe endometriosis
group were not documented as either endometrioma
or deep infiltrating endometriosis in this study [14] . In
a retrospective study, Hwu et al. reported that serum
AMH level was significantly lower in the endometrioma group (n = 141) than in the controls (n = 1323).
However, in this study, excluding the endometrioma
in controls was performed by using ultrasound only,
surgical verification was not performed [15] . Recently,
Uncu et al. presented a prospective study comparing
30 women with endometrioma and 30 healthy controls. Serum AMH level and AFC were significantly
lower in patients with endometrioma compared with
the controls. Again, in this study, the absence of endometriosis in the control group was not investigated
surgically [16] . Streuli et al. evaluated 313 women who
had histologically diagnosed endometriosis. Forty
percent of the women were infertile; 254 of them had
not prior endometriosis surgery. Serum AMH levels
were comparable in the control groups compared with
women with current endometriosis without prior surgery. In the endometriosis group with no previous
surgery, serum AMH levels were similar irrespective
of the severity of endometriosis (superficial peritoneal
lesion, deep infiltrating endometriosis and endometrioma). Thus, the authors concluded that endometriomas per se did not decrease the ovarian reserve;
instead, the surgery performed for endometrioma
resulted in diminished ovarian reserve revealed by
decreased AMH levels [17] .
After all, the harmful effect of ovarian endometrioma on the ovarian reserve per se is possible but not
certain.

All ovarian cysts are not created equal
Ovarian tissue removed
• Well defined capsule
– Dermoids
– Serous cystadenomas
– Mucinous cystadenomas

6%

• Endometriomas
(margin of the ovarian tissue)

54–69%

Figure 1. The structural differences among different
ovarian cysts yield different amounts of adjacent
ovarian tissue when they are removed.
Data taken from [9] .
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Conservative surgical management of
endometriosis
Treatment options of the endometriosis are medical
and surgical. Available medical treatment options are
based on the blockage of the ovarian function. Therefore, these agents are only useable for the treatment of
pain related symptoms. Conservative surgical management of the endometriosis for infertility includes ablation and/or resection of the endometriotic implants,
reconstruction of the tuba–ovarian relationship and
endometrioma surgery. Excisional surgery, drainage
and ablation have been established conservative surgical treatment options for endometrioma. High recurrence rate versus potential harmful effects on the ovarian reserve make it difficult to select the most effective
treatment modality for endometriomas.
Endometrioma surgery & ovarian reserve
Primum non nocere! (First, don’t do harm!)
It has been shown that ovarian endometrioma was
structurally different from the other types of ovarian
cysts [9] . Figure 1 shows the difference in the amount
of ovarian healthy tissue removed by the removal of
the different ovarian cysts. Considering the postulated
pathogenesis, the wall of endometrioma is pseudocapsule; hence, different amounts of healthy ovarian tissue
are removed during the stripping of the endometrioma.
Consistent evidence revealed that surgery-mediated
damage on the ovarian reserve is observed with the excision of the endometrioma using stripping technique.
Moreover, vascular injury due to electrosurgical coagulation [18] and inflammatory reaction following the surgery are other reasons for the ovarian damage [19,20] .
Recently, the impact of the surgical excision of endometrioma on ovarian reserve was evaluated by two
systematic reviews. Eight prospective studies including 237 patients were analyzed in the meta-analysis
reported by Raffi et al. Studies were published between
2009 and 2011. Ovarian reserve was determined by
serum AMH level in all studies. Preoperative serum
AMH level was 3.0 ng/ml, and significantly decreased
(38%) following the surgery. A reduction of 30% in
serum AMH level was observed in patients undergoing
unilateral endometrioma cystectomy, while 44% reduction was following the bilateral endometrioma surgery.
AFC were evaluated in three studies including 79
patients. There was no significant change in AFC [21] .
Eleven studies were included in the review reported by
Somigliana et al. [22] . Nine of 11 studies documented
significant reduction in the serum AMH level following
the surgery. Risk factors associated with reduction of
serum AMH levels were evaluated with the multivariate
analysis including three of the 11 studies. Bilaterality of
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the endometrioma, preoperative serum AMH level and
presence of the healthy ovarian tissue adjacent to the
cyst wall are accepted as the independent risk factors
for the AMH decline [10,23–24] . Uncu et al. reported that
serum AMH levels are decreased by 7% in patients with
unilateral endometrioma and 14.6% in patients with
bilateral endometrioma on 6 months control following the surgery. In the subgroup analysis, a significant
decrement in serum AMH level was observed following
the excision of bilateral endometrioma. However, the
rate of decline on the serum AMH level was not significantly correlated with the laterality of the endometriomas [16] . In another recent study, unilateral removal of
endometrioma induces a decrease in both AMH levels
and AFC which sustained even 6 months later [25] . In a
study by Benaglia et al. [13] , 93 women had undergone
surgery for unilateral endometrioma; these patients
had ovarian stimulation for IVF. Among 93 patients,
12 had absent follicular growth on the operated side
whereas contralateral ovary showed follicular growth.
Thus, ESHRE guidelines recommend the clinicians to
counsel the women with endometrioma regarding the
risk of diminished ovarian reserve after ovarian surgery
(Figure 2) [26] .
In the prospective randomized trial, Var et al. compared the impact of the excision versus coagulation on
ovarian volume and AFC, on either side of patients
with bilateral endometrioma (n = 48). 6 months after
the surgery, AFC and ovarian volume were significantly
lower following the excision technique compared with
the coagulation [27] .
Two-step or three-step and combined technique are
available surgical approaches to decrease the harmful
effects of the stripping technique. Two-step procedure
or three step procedure (if given GnRH analogs were
accepted as a procedure) is described as follows: drainage, irrigation and biopsy are performed on the first

The GDG recommends that clinicians
counsel women with endometrioma
regarding the risks of reduced ovarian
function after surgery and the possible
loss of the ovary. The decision to proceed
with surgery should be considered
carefully if the woman has had previous
ovarian surgery.

Special Report

GPP

Figure 2. The recommendation on the counseling the
patient about the possible risk of reduced ovarian
reserve after ovarian surgery for endometrioma.
Information taken from ESHRE Guidelines-2013; no
permission needed.

procedure; GnRH analog is given during the 3 months;
cyst wall is vaporized on the second operation. Combined technique is included partially cystectomy and
CO2 laser vaporization of the remained cyst wall especially close to ovarian hilus [28] . In the prospective randomized trial, Tsolakidis et al. compared the impact of
cystectomy versus three-step procedure on the ovarian
reserve in patients with endometrioma. On the sixthmonth control, serum AMH level significantly declined
following cystectomy group (n = 10) but did not change
following the three-step procedure (n = 10). At the 6th
month control, AFC was significantly higher in patients
following the three-step procedure, but similar after the
cystectomy procedure [29] . Donnez et al. reported that
combined technique for the new conservative surgical
management of endometrioma did not reveal deleterious effect on the ovarian reserve evaluated with the
AFC and ovarian volume [30] .
There is also an interesting finding regarding to
ovarian reserve after ovarian surgery and recurrence
rate. In a retrospective analysis of cases with recurrent

Executive summary
• Endometriomas affect the ovarian reserve either by themselves or by the surgery performed for the
management.
• A detrimental effect on the ovarian follicular structure may already be present before surgery in women with
endometrioma.
• Surgery-mediated damage on the ovarian reserve is observed with the excision of the endometrioma using
stripping technique. Vascular injury and inflammatory reaction following the surgery are other reasons for the
ovarian damage.
• Two-step or three-step and combined technique are available surgical approaches to decrease the harmful
effects of the stripping technique.
• An evaluation of the ovarian reserve is recommended in women with endometrioma by means of the
anti-Müllerian hormone, and the ultrasonographic antral follicle count. Evaluation of ovarian reserve by
AMH levels and AFC immediately before and 3 months after surgery is recommended, and this respected
information is helpful for the planning of further treatment.
• During to surgery for endometrioma, identification of the cleavage and avoidance of blind coagulation –
especially close to the hilus – should be remembered.
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endometrioma after unilateral ovarian surgery, it has
been shown that recurrence rate was higher when the
ovarian reserve was better [31] .
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